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Abstract. — \n^ovm^X\on on the nesting biology is reported for Caupolicana ocellata Michener

(Colletidae; Diphaglossinae) and Martinapis luteicornis (Cockerell) (Anthophoridae: Eucerini).

These species collect pollen from Psorothamnus scoparius (Gray) Rydberg (Leguminosae). Nests

of both species were found near one another close to the Willcox playa in southeastern Arizona.

Details of nest architecture, provisioning and a description of the egg of Martinapis are pre-

sented. This information is compared and contrasted with related bees. Also provided is casual

information on the early matinal flight periods of the two species and of Caupolicana yarrowi

(Cresson).

We present here data primarily on the nesting biology oftwo large-bodied, distantly

related, crepuscular bees associated with Psorothamnus scoparius (Gray) Rydberg

{=Dalea scoparid) (Leguminosae) (kindly identified by Rupert C. Bameby, New York

Botanical Garden). Michener (1966) previously briefly described the nest of one,

Caupolicana ocellata Michener (Colletidae: Diphaglossinae). We give additional in-

formation, and are able to compare it with what is known of other Diphaglossinae

because of a recent treatment of the subfamily by Rozen (1984). Nests ofMartinapis

luteicornis (Cockerell) (Anthophoridae: Eucerini) (and of the other two species in the

genus) were undescribed.

This paper also provides some information on the daily flight activity and floral

relationships ofthese bees because apoidologists have been interested in such matters,

especially in relation to large-bodied crepuscular bees from southeastern Arizona and

adjoining regions (see, for example, Linsley and Cazier, 1970; Linsley and Hurd,

1959; Michener, 1966; Zavortink and LaBerge, 1976).

Although we had collected both species at 4 miles east of Willcox, Cochise County,

Arizona, for several years, we did not discover and excavate nests until August 29

and 30, 1985. Zavortink and LaBerge (1976) investigated the daily activity of Mar-

tinapis luteicornis at Willcox (and elsewhere), but the occurrence of Caupolicana

ocellata there apparently represents a westward extension ofits recorded range (Mich-

ener, 1966).

Specimens of adults and samples of cells of both species are in the collections of

the American Museum of Natural History.

DESCRIPTION OF AREA

The nesting area (Fig. 1) of the two species bordered the Willcox playa in a sand

dune region that extended for more than a mile in all directions. The dominant large

plants that stabilized the dunes were mesquite and the pollen plant, Psorothamnus
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scoparius, a woody shrub that grew in clumps intermixed with the mesquite. Baileya

pleniradiata Harv. & Gray and other low-growing herbs were also abundant, providing

a 10-30% surface cover. Cattle and small mammals, including jack-rabbits, cotton-

tails and coyotes, trod the ground. Vegetation did not shade nest entrances.

The fine, even-grained sandy soil contained little organic material except for a few

small roots and no stones or rocks, from the surface to the lowest level excavated—

about 1.5 m down. Generally loose on the surface because of livestock, the soil

became slightly compacted a short distance below, so that at the cell level, we could

usually excavate it in clumps that, if handled carefully, would not break. The sandy

soil was faintly moist at the cell level. The ground was highly absorbent to rain water,

and during high winds, surface sand blew extensively.

At the time of our observations Psorothamnus scoparius and Baileya pleniradata

were in maximum flower, but only a few floral clusters of mesquite still attracted

Hymenoptera. Nama, though not abundant, was scattered and in full bloom. Because

of the profusion of blossoms, a rich assortment of adult bees was active, including

more than 16 genera of solitary and social forms, and 7 genera of cleptoparasitic

ones.

DAILY FLIGHT ACTIVITY AND POLLEN PLANT ASSOCIATIONS

We made casual observations on flight periods only in the morning. The occurrence

of these two species on the flowers ofPsorothamnus scoparius on August 24, 29, and

30 was evident at 5:30 a.m., as were adults of Caupolicana yarrowi (Cresson). At

that hour, we saw or heard only these three species, but Bombus sonorus (Say) and

a bembycid Bembix dentilabris Handlirsch (kindly identified by Arnold S. Menke,

Systematic Entomology Laboratory, U.S. Department of Agriculture) started visiting

flowers between 5:45 and 6:00 a.m.. Mountain Standard Time. Sunrise over the

eastern mountains occurred at 6:15 a.m. Martinapis was most abundant, in that

several adults visited each clump of blooming Psorothamnus most of the time until

7:30 a.m. Zavortink and LaBerge (1976, table 1) gave similar but more complete

data on flight times for this species from the same general locality. Caupolicana

ocellata was much less common, and C. yarrowi, uncommon in that we saw only 4

or 5 adults between 5:30 and 8:00 a.m. on August 30.

We observed Martinapis luteicornis and Caupolicana ocellata collecting pollen

solely from Psorothamnus scoparius. However, Zavortink and LaBerge (1976) pro-

vided substantial data demonstrating M. leuteicornis as polylectic, and Michener

(1966) associated C. ocellata with Dalea lanata in Kansas. We captured a single

female of C. yarrowi on Psorothamnus but it carried no pollen. This species forages

from a wide variety of plants according to Michener (1966) and Linsley and Cazier

(1970).

DESCRIPTION OF NESTS

Caupolicana ocellata. A single nest entrance (Fig. 2) occurred on a low rise, 1 m
from the closest clump of the food plant, Psorothamnus scoparius. Not situated near

any obvious marker on the ground, it was a circular hole, 7.0 mm in diameter,

without a tumulus. The main burrow (Fig. 4), 8.0-9.0 mm in diameter, descended

vertically without turning in contrast to the meandering main tunnel of Martinapis
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Figs. 1-3. 1. Nesting site of Caupolicana ocellata and Martinapis luteicornis 4 miles east

of Willcox, Arizona. Barbara L. Rozen at nest entrance of Caupolicana', nests of Martinapis

near mesquite trees in middle ground. 2. Nest entrance of Caupolicana ocellata showing circular

opening. 3. Nest entrance of Martinapis luteicornis showing opening with lower side flattened.

Circles around entrances were created by our placing plastic drinking glasses over openings to

capture nesting females.
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luteicornis. It was open (without fill or plug), lacked an entrance vestibule, but seemed

to widen slightly at its terminus at a depth of 84 cm. Its walls were moderately

smooth, uncoated, and readily absorbed a droplet of water.

A single open lateral (Fig. 4), 8.0-9.0 mm in diameter, extended 17 cm from near

the bottom of the burrow to a partly provisioned open cell. It gradually rose 6 to 7

cm from its junction with the main burrow and then curved abruptly downward to

join the open cell. Hence the path of the lateral was similar to but more extended

than that of the lateral of the related Ptiloglossa arizonensis (Rozen, 1984, figs. 4,

5). Laterals were filled with soil after cell completion and oviposition, so that they

were indistinguishable from the substrate.

We associated four cells with this nest (Figs. 4, 5), but accidentally destroyed one

before we could study it. The three other cells were vertical. The open cell was at a

depth of 76 cm, the other two completed cells, at 80 cm, and the destroyed cell, at

approximately the same level. The two completed cells were 14.0 and 17.5 cm from

the main tunnel and were in a direct line with it, so that a single lateral may have

led to them. The order of cell construction in this nest seemed to be from lower

levels up, as completed cells were deeper than the open one.

Cells were 10-11 mm in diameter (three measurements). One measured 23 mm
long from its lowest point to where it started to bend toward the lateral (Fig. 6), and

another was clearly more than 20 mm long. Although none was measured with the

closure in place, cells were obviously elongate. As has been discussed elsewhere

(Rozen, 1 984), the upper limit ofdiphaglossine cells must be identified by the closures

because the upper part of the cell (neck) bends toward the lateral in most if not all

genera. Observations on closures of Caupolicana ocellata were not possible.

All cells (including the one destroyed) had a conspicuous cellophane-like, water-

proof lining of semitransparent material that closely adhered to the wall and that, at

least in one case, extended into the neck where the diameter was 7.0 mm (Fig. 6).

The coating was similar to that associated with other diphaglossine cells. The cell

wall beneath was very smooth and gave no indication of having been masoned or

hardened.

Completed cells were provisioned with copious liquid (presumably nectar) as evi-

denced by the abundant wet stain in the substrate when cells were accidently punc-

tured. The bright, reddish orange pollen apparently settles to the bottom ofthe liquid,

because most of the pollen remained in the linings of the broken cells. Hence the

consistency of the provisions, at least in the early stages of larval development,

appeared similar to that of Ptiloglossa (Rozen, 1984). The open cell had been pro-

visioned with a small amount of viscous liquid of pollen and presumably nectar.

These provisions flowed only slightly when the cell was tilted after removal. We
removed a single larva, intermediate in stage, from one cell. Cocoon construction

and defecation, matters of considerable variation and interest in the subfamily, re-

main unknown.

Martinapis luteicornis. We discovered two nest entrances, both without tumuli

and each occupied by a single female (captured), about 10 meters apart and about

50 meters from the nest of Caupolicana ocellata, described above. The entrances

(Fig. 3) were flat on the lower side as a result of the main burrows entering the loose

sand surface at a 20° angle from the horizontal. Tunnel walls were moderately smooth

(less so than those of the cells), nonwaterproof, unlined and seemingly unworked.
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Figs. 4-6. 4. Nest of Caupolicana ocellata, side view. 5. Same, top projection. 6. Empty

cell of Caupolicana ocellata, side view; dotted line indicates upper limit of waterproof lining.

Scales refer to Figures 4 and 5, and 6, respectively.

Neither tunnel contained a vestibule. One tunnel gradually turned downward and

the other turned back on itself and then descended in a meandering fashion (Fig. 7).

Each main tunnel, 6-7 mm in diameter, was open, unplugged, and descended in an

erratic, meandering path. The tunnel ofone nest branched at a depth ofapproximately

60 cm. One ramus turned downward, became filled with sand as compact as the

substrate and was lost after descending another 10 cm. The other ramus remained
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Figs. 7, 8. 7. Two nests of Martinapis luteicornis, side view. 8. Composite diagram of cell

of Martinapis luteicornis, demonstrating shape and position of egg on provisions, but not cell

closure; dotted line indicates upper limit of waterproof lining. Scales refer to Figures 7 and 8,

respectively.

open and continued on an erratic downward path. At an approximate depth of 84

cm it became horizontal (or nearly so) for a short distance, then abruptly bent

downwards, and opened into an open cell (Fig. 7) partly provisioned with bright red-

orange, mealy moist pollen. The tunnel of the other nest did not branch and mean-

dered downward to a depth of approximately 100 cm, where it was lost. A single

vertical cell containing an egg and provisions was discovered at the same level within

10 cm of the terminus.
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We associated one cell with each nest. We found moist pollen in some of our

excavated soil from the deeper levels of the second nest, perhaps suggesting that a

nest normally consists of more than one cell, that cells are far apart, and that laterals

leading to them are filled and untraceable. It seems unlikely that such deep nests

would have only one cell, although both Melissodes pallidisignata Cockerell (Thorp

and Chemsak, 1964) and M. rustica (Say) (Clement, 1973) construct single-celled

nests.

As is characteristic of most eucerine cells, the two cells (Fig. 8) were radially

symmetrical, vertical and possessed a very smooth wall coated with a shiny, trans-

parent lining, waterproof when tested with a droplet of water. The lining in one cell

extended 17 mm from the bottom of the cell to the cell entrance. Cells were 8.5 and

9.0 mm in maximum diameter, and one was 17-18 mm long. The top of the cell

containing the egg had been scraped away during excavation, so that information

regarding cell closure is unknown. In general the cells had an elongate shape char-

acteristic of other eucerines that we have investigated (Rozen, 1964, 1969, 1974,

1983). A special cell wall was not clearly defined although the substrate next to the

lining may have been slightly harder than elsewhere.

The homogeneous, non-layered, brightly colored, mealy moist provisions (Fig. 8)

in the completed cell emitted a cheesy odor and contained many bubbles, a suggestion

of fermentation. The food occupied the bottom of the cell to a central depth of 5.5

mm, but its surface curved upward at the wall. The single curved egg, 3.4 mm long

and 0.7 mm in maximum diameter, was cylindrical and rounded at both ends. The

chorion was yellowish, opaque, and dull due to microscopic external sculpturing.

Both ends of the egg rested on the provisions near the center of the cell, while the

arched middle part rose from the food surface. The egg closely resembled that of

Svastra obliqua in shape, color, texture, and placement (Rozen, 1964).

DISCUSSION AND CONCLUSIONS

Information on Caupolicana ocellata agrees with what is known about the nesting

biology of diphaglossine bees (Rozen, 1984). The vertical, heavily lined, curved cells

are a striking feature of all diphaglossines. Further studies need to be carried out on

Caupolicana to elucidate such intriguing matters as the type of cell closure, char-

acteristics of the upper end of cells, the nature of the provisions, larval feeding habits,

defecating habits, and fate ofthe cell lining at time ofdefecation and cocoon spinning.

Similarly, what we now know of the nesting habits of Martinapis luteicornis cor-

responds closely with those of other eucerines (Bohart, 1964; LaBerge and Ribble,

1966; Linsley, MacSwain, and Smith, 1955; Mathewson, 1968; Michener and Lange,

1958; Rozen, 1964, 1969, 1974, 1983; Sakagami and Usui, 1976; Thorp and Chem-

sak, 1964). Most members of the tribe construct elongate, radially symmetrical,

vertical cells with round bottoms. The provisions typically emit a cheesy odor, and

the egg chorion is often (if not always) dull. For Martinapis, we need a clearer

understanding of the number of cells to a nest, the overall nest architecture, and

information on fecal deposition and cocoon construction.

Although a number of genera of cuckoo bees occurred in the area, none seemed

to be active in the morning hours when these two species were flying, and we certainly

recovered no cleptoparasitic eggs or larvae from the nests.
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